
A KEYIEW OF THE FOSSIL FLORA OF ALASKA, WITH
UESCRIPTIONSOF NEWSPECIES.

By F. H. Knowlton,
Assistairt Curator of the Department of Fossil Plants,

I HAVErecently had occasion, in stndyiug a collection of leaves from

Herendeen Bay an<l interglacial wood from beneath the Muir Glacier,

to go over all of the literature relating to the fossil flora of Alaska. As
the literature is somewhat widely scattered, a list of all the species of

fossil plants heretofore reported from Alaska was compiled as a matter

of personal interest and convenience. This was used in determining

the collections above mentioned, but after completing the identifications

and descriptions of new species detected it was decided to present, in

connection with them, a complete compilation of the fossil flora. It

was done also Avith the hope that it might stimulate further investigation

of the paleobotany, for from what we know of the distribution of the

plant-bearing beds, some of which are represented by single examples,

much must remain to be accomplished. This is further shown by the

fact that every collection contains a good proportion of new species.

I have first prepared an historical review of works and papers relating

to the fossil flora of Alaska, which incidentally shows the geograj)hical

distribution of the plant beds. This is followed by a systematic enu-

meration of the fossil plants, with descriptions of the new species from

Herendeen Bay, a table showing the distribution of the plants in other

parts of the world, and finally a discussion of the geological age of the

beds as indicated by the plants.

HISTORICAL REVIEW.

One of the first accounts of fossil plants in Alaska is given by Dr. C.

Grewingk* in his classical history of the Northwest coast of America.

This, however, is in the main a compilation, but the sources from which

he derived his information are obscure, and I have not been able to find

them. It is hardly probable that if found they would prove of much
value. He reports coniferous wood from the islands of Kadiak and Unga
and the Alaskan peninsula, and dicotyledons {Alnus) and conifers

* Beitrag zur Kennt. d. Orographischen u. Geognostischen Beschafifenheit d. Nord-

West Kiiste Amerikas niit Auliegenden Iiiseln. Verhandl. d. Russ-Kais. Mine-

ralog. Gesell. St. Petersb. 1848-1849, St. Petersb., 1850, pp. 41, 9.3. 97, 124
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(Taxodium) from Tschujjatsk (Gook Inlet) and Uualascbka. He also

mentions a fern from Unga which he supposed to have some resemblance

to Neuroptcris acutifolia. It is probably the same as O.smuiida Dorosch-

Acianfl of (loppert, as there is no Carboniferous known from Unga.

A year later, Grewingk again referred* to fossil plants in Alaska,

especially to the fossil trunks on Unga Island, but nothing beyond this

appears to have been noticed.!

In 1861 Groppert reported | upon a small collection of fossil plants

obtained in August, 1859, by Lieut, v. Doroshin§ from the islands of

Kadiak (lat.57^o), Uyak|| (lat.57io), Atka^] (lat.52o),and Kootznahoo**

(lat. 57^o). The last of these, Kootznahoo, is in the vicinity of or is

a part of Admiralty Island, near Sitka. It afforded 2 species of

dicotyledons and a single conifer. Goppert enumerated 11 species,

from the couibiued localities, a number of whi(;h were new, but did not

give descriptions of them.

In 1866 this same collection was again referred to by Goppert,tt but,

unfortunately, the descripticnis were not even then supplied, and con-

sequently most of the names of new species remain nomina nudu.

In December, 1867, Prof. Oswald Heer, of Zurich, wrote a letter

relating to Alaskan plants to Prof. A. E. jS'ordenskiold, in Stockholm,

which was published in the following year.J| It was an enumeration of

the plants brought back by Furuhjelm, and may be considered as an

outline of Heer's larger work which appeared in 1861). The plants are

arranged according to localities and most of the new si)ecies briefly

characterized.

In many respects the most important paper on the fossil plants of

Alaska was Heer's Flora Fossilis AlasJcana,^ which was published in

1869. It was based, as stated above, upon collections brought back by
Hjalmar Furuhjelm, of Helsingfors, Finland, who, as governor of the

*Heidlb. Jahrb. Lit., 1851. p. 235.

tFor the inodera desiguatious and orthograplij' of Alaskan localities 1 am greatly

indebted to Mr. Marcus Baker, of the IT. S. Geological Survey.

tUeber d. Tertiiirfl. d. Polargegeudeu : Abbaudl. d. Schles. Gesell. f. Vaterliiiid-

Cult., 1861, Heft. II, pp., 201-204.

This pai)er is also published under the same title in Melanges Physiijue et Ohimi-

ques tires du Bulletin de I'Acad. Imp. des sc. de St. Petersbourg. Tome iv, 1860-61,

St. Petersb., 1861, pp., 695-712.

§Tliis name is veritten Doroschkin by Goppert, but is an obvious German rendering

of the Russian DorosMn.

IIThis is probably from a bay of this name on the northwest coast of Kadiak, but

as there are several unnamed islands in this bay it is possible that it may be one of

them.

1[This was written Atha by Goppert, but Atka is the modern spelling.

"* Given as Hudsnoi by Goppert, which is one of the earlier of the many renderings

of the word Kootznahoo.

ttAbhandl. d. Schles. Gesell. f. Vaterlllnd-Cnlt. 1865-'66. Breslan, 1867, p. 50.

it Utdrag nr ett bvef af Professor Oswald Heer rovande fossila vexter fran Nord-

vestra Amerika, insauilade af Bergmiistareii Hj. Furuhjelm. Of\cr8igt af Vetens-

aps-Akad. Forhandl. 1868. No. 1, pp. 63-68.

iJ^Kongl. Svenska Vetenskaps-Akad.Haudl. Vol. via, No. 1, 1869, pp. 1-41, PI. i-x.
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Russian- American possessions, resided for nearly ten years in Alaska.
He made, it appears, a very large (3ollection, most of wliicli was lost on
the Mexican coast by the stranding- of the ship in which they were
being sent home. The specimens which finally leached Europe were
obtained from tlie island of Kuiu,* near Sitka, and from the east side

of Cook Inlet, a i)art coming from English Bay, now better known as
Port (Iraham (lat. 59021'; hmg. 1510 52'), and the rest from near a
small streani knoAvn as the Neniltschik (lat. (>0o 9'). Tlie latter place
is about 50 miles north of Port Graham. This paper enumerates 56
species, of which number 19 were then new to science.

In 1871 Eichwaldt made a re-examination of the i)lants collected by
Lieut. V. Doroshin that had first been studied, as above iminted out, by
Goppert in 1861. Goppert, it will be remembered, did not give figures

or descriptions of these plants in his pai)er. These were supplied by
Eichwald, who also made use of Heer's Flora Fossilis AlasJcana in

working over the collection. He enumerated 9 species, 3 of which were
newly named, although they had been recognized by Goppert or Heer.

Eichwald also gave a list of the species reported froin all parts of

Alaska by Heer.

In 1882, Lesquereux published a paper entitled "Contributions to

the Miocene Flora of Alaska,"| which was based upon material brought
back by Dr. William H. Dall, then of the U. S. Coast and Geodetic
Survey. The plants, which according to Lesquereux, were finely pre-

served, came from Coal Harbor, Uuga Island; Kachemak Bay, § Cook
Inlet, and Chignik Bay, Alaskan Peninsula (Lat. 56^o), It enumer-
ated 21 species of which 7 Avere regarded as new to science. This

paper was republished but without the illustrations, in Lescpiereux's

"Cretaceous and Tertiary Floras," 1883, pp. 257-263.

In 1882, Dr. J. S. Newberry also described new species of fossil

plants from Alaska in his i)aper entitled "Brief Descriptions of Fossil

Plants, Chiefly Tertiary, from Western Kortli America."
|| They were

collected by Capt. Howard, U. S. Navy, in Cook Inlet, and Admiralty
Inlet, ^] and by the U. S. S. Saginaw, in the Kootznahoo Archipelago
(Lat. 570 35', long. 134© i<)'), the last on February J8, 1869. The figures

illustrating these plants were prepared and the plates have been

engraved and printed since 1871, but have not yet been formally issued.

They were designed to form the illustrations of a monograph of the

Hayden Geological Survey for which the text was never supplied.

A posthumous work, which will embrace them, is being prepared by

* Written Euju by Heer.

t Geognostisch-Palipoiitoloyiaclic Hemerkiiujjen (iber die Halbiusel Maugischlak
ti. die Aleiitisoben Inselii. St. Petersb., 1871, ]»i). 107-116, PI. iv.

tProc. U. S. Nat. Mus., vol. v, 1882 (1883), pp. 443-449, PI. vi-x.

^ Often called Chngachik Bay and so written by Lcsquerenx.

II
Proc. U. S. Nat. Mn.s., vol. v, 1882 (1883), pp. .->02-514.

51 This is pre8nmnl)]y an error for Aibniralty Island, there being no inlet of this

name in Alaska.

Proc. N. M.94 14
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Dr. Newbeirv's successoi', Dr. Arthur HoUick, of Columbia College.

They are quoted in tlie present paper as "Plates."

In 1887, Lesquereux published a i)aper entitled "List of Recently

Identified Fossil Plants belongini;: to the U. S. ISTational Museum, with

descriptions of several NewSi)ec'ies."* This comprised a large amount
of material that had been accumulating in the department of fossil

plants since the founding of the Smithsonian Institution. Among
them were a few species recorded as having been collected in the vicin-

ity of Sitka, by E. W. Nelson, f and at Cape Lisburn by H. D. Woolfe.

The si)ecimens from the latter place appear to have been a part of the

collection that was described from the same locality in the following

year, they having been accidentally separated.

In 1888, as stated above, Les(|uereux published X an enumeration of

plants obtained at Cape Lisburn by H. D. Woolfe. This collection

included 10 species of which number only one was regarded as new to

science.

The last paper dealing with pre-glacial fossils is one by Felix § in which

he describes two si)ecies of silicified wood. The one obtained by Dr.

Krause of Berlin on a basiilt mountain south of Dana/ika
|| and the other

from Copper Island, 1| a small island iji the Southwestern part of the

Beiing Sea.

Mr. F. H. Herrick is the only one, so far as 1 now know, who has iden-

tified any of the iuterglacial wood. His paper, "Microscopical Exami-

nation of wood from the Buried Forest, Muir Inlet Alaska" is published

as Supplement iii to Harry Fielding lieid's paper "Studies of Muir

Glacier, Alaska."** Mr. Herrick identified the wood submitted to him

with the tide-land spruce {Picea Sitchcnsis, Carr.) now living about the

glacier.

A number of i)ieces of wood from the buried forest Muir Glacier,

obtained in 1892 by Mr. Keid, were submitted to me for examination.

The report on them will be published also as an appendix to Mr. Reid's

paper, soon to appear in the National Geographic Magazine. The spe-

cies observed are recorded in their i)roper systematic position in the

present paper.

The latest work dealing with fossil llora of Alaska, and this only

incidentally, is the U. S. Geological Survey correlation paper on the

* Proc. U. S. Nat. Mus., Vol. x, 1887, pp. 21-46, pi. i-iv.

1 1 am iuformed by Mr. Nelson that he never visited Sitka and did not bring back

any fossil i)bints from Alaska. This throws donbt on the specimens so recorded,

and their locality, and collector remains nnknown. I have retained them, however,

as recorded by Lesqnerenx.

IProc. U. S. Nat. Mns., Vol. xi, 1S88, pp. :n-33, PI. xvi, Figs. 1-6; x, Fig. 4.

^ Zeitschr. d. I), geol. Gesell. Vol. xxxviii, 1886, pp. 483-48.').

II
Fifty miles north of the head of Lynn canal, in Sontlnvestern Alaska.

^This is really extra-limital, but has been inclndrd as being mon; nearly related to

the Alaskan i)rovince than to any otlun-.

** National Geographic Magazine, Vol. i\', 181);5, pp. 75-78, ligs. 4, 5.
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I^eocene by Dr. Wm.H. Dall and G. D. Harris.* These autliors review
at length all fossil-bearing horizons in Alaska, and on a map accom-
panying the work have colored each locality geologically. They sjieak

of plant beds in various places.

Herendeen Bay, the locality aftbrding the specimens that form the

basis of this paper, is on the northern side of the Alaskan Peninsula
and forms a branch of Port Moller (Lat. 55o 40'^ long. lOOo, 40' i.)
The plants were collected July 28, 1890, by Mr. Charles H. Townsend,
resident naturalist of the U. S. Fish Commission Steamer Albatross.

Mr. Townsend has furnished the following copy of his notes relating

to their occurrence

:

July 28, 1890. —In making ;i tramw.ay to the new coal mine jnst opened here (Heren-
deen Bay), one of the slaty cuttings exjiosed a largo deposit of fossil leaves and ferns,

about a mile from the beach, at the head of a little valley among the hills and within
a few hundred yards of the mine itself. Wevisited the place twice and succeeded
in getting a considerable quantity of specimens. Coal veins crop out in several

places in the region of this bay. The first output of the new mine is now being used
in the furnaces of the Albatross, but it is from near the surface and rather slaty.

Mr. Townsend further adds:

The country is mountainous and treeless, but covered with bushes and smaller

vegetation. It is in general volcanic and there are lofty peaks, one of which, PaY-
loff, has been seen smoking.

The material in Avhich the plants are in'eserved is a fine argillaceous

sandstone, very well fitted for retaining the impressions. The vegetable

remains are in most cases very numerous, even on small fragments of

matrix.

SYSTEMATIC ENUMERATIONOF SPECIES.

ALtI.E.

CHONDRITESFILICIFORMIS, Lesquereux.

Lesqieueux, Proc. U. S. Nat. Mu.s., Vol. xi, 1888, p. 32, PI. xvi, tig. l.t

Cape Lisburn ; H. I). Woolfe.

CHONDRITESHEERI, Eichwald

EicHWALD, Geognost.-Paheontolog. Bemerk. ii. Halbinsel Mangischlak und
Aleutischeu Inseln, St. Petersb. 1871, p. Ill, PL iv, fig. 1.

Chondrites sp. Hekr, F1. Foss. Alask., p. 21, PI. x, fig. 5.

Kachemak Bay; H. ruruhjelm.

The specimens at Heer's disposal were not regarded by him as of

sufficient distinctness to permit of specific determination. He remarks
that it appears very similar to C, Uasinus of the Swiss Tertiary, and also

resembles forms in the Trias and especially C. Targionii of the older

Molasse. Eichwald, however, had secured better material and took

the opportunity to confer Heer's name upon it. Eichwald's specimens

were preserved on the same kind of dark carbonaceous shale as Taxo-

*Bull. U. S. Geol. Survey, No. 84, pp. 232-268, PI. in.

tThe bibliographical citations refer exclusively to the occurrence of the various

species in Alaska, and are not to be regarded as indicating tlie synonymy.
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dium Tinajorum aud he hence regarded the species as belonging to the

Miocene, snggesting tliat it may have been a transition form from the

Cretaceous.

EQTTISETACE^:.

EQUISKTIIM GLOBULOSUM,L es (j u e r eiix .

"

LKSi^CKHKl'x, Proc. U. 8. Nat. Mus., Vol. v, 1882 (1883), p. 444; Cret. and Tert.

Fl.. p. 222, PL XLViii, fi,t,r. 8.

This species was obtained by J)r. Wni. H. Dall, but tlie exact locality

is not given. As tlie only localities from which he obtained fossil plants

were Cook Inlet, Unga Island, and Chugachik Bay, it most probably

came from one of these. It was also obtained in the Bad Lands of

Dakota, from which specimens the above-mentioned figure was made.

CALAMITES AMBIGUU8, E i <; h w aid.

EiCHWALL), Gcogiiost.-Palaiontolog., Benierk. ii. Halbiusel Maugischlak und

Alentischen Inseln, St. Petersb., 1871, p. 114, PI. iv, fig. 9.

Northeastern coast of Alaska north of Cape Jaklok, and south of a

small stream of that name; Eichwald.

This is a small fragment only 2 inches long aiul 1 inch wide, showing

12 longitudiuiil ribs. It appears to prove, if it is really a calamite, the

presence of true Carboniferous strata in Alaska, but it is so very frag-

mentary that I can not but look upon it Avith question. Goppert, who

first recognized its nature, also claimed to have observed leaves of

Sigillaria, but this, too, reciuires confirmation.

FILICES.

PECOPTERISDENTICULAIA, H-eer.

LESt|UKKi'U:x, Prof. r. S. Nat. Mus., V(d. xi, 1888, \t. 32.

Cape Lisburn; H. D. Woolfe.

PTERIS SITKENSIS, H c e r .

HicKii, Fl. FoHs. Alask., ]>. 21, PI. i, fig. la; Eichwald. Geognost.-Palii'oiitolog.,

Beinerk. ii. Halbiusel Maugischlak, uud Aleutischeu luselu, 8t. Petersb.,

1871, p. 112.

Island of Kuiu, near Sitka; H. Furuhjelm.

OSMUNDADOROSCHKIANA,Goppert.

GOPPKKT, Abhandl. d. Schles. Gesell. f. Vaterliiud- Cult., 1861. Pt. ii, p. 203;

EuHWALD,Geognost.-Pala'outolog., Bemerk. ii. Halbiusel Maugischlak, uud

Aleutischeu luselu, p. 112, PI. iv, figs. 2, 3.

Osmvjida Torelli, Heek, Lesquekeux, Proc. U.S.Nat. Mus., Vol. v, 1882 (1883 ^,

p. 444, PI. VI, figs. 3-6.

Unga Island; Lt. v. Doroshin. Coal Harbor, Unga Island; Dr. Wm.
H. Dall.

This species was named by (iiippert (1. c.) but not adequately de-

scribed. It must, liowever, be the same as tlie 0. Torelli^ of Lesque-

reux, from the same place, since both these q,uthors speak of the numer-
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ous detached leaflets, occiiiTiug embedded in bowlders of carbonate of

iron. Lesquereux describes it as follows

:

" Most of the leaflets are simple, not lobate, oblong, or ovate-lanceolate

entire or merely crenulate on the borders by the impressions of the

veins. These leaflets are rarely preserved entire; the borders are often

lacerated; they vary from 3.5 cm. to 6 cm. long and 1—2.5 cm. broad.

They evidently represent leaflets from Osmunda.""

I have ventured to restore (xoppert's name, which until now has

been a mere nomen nudum, for it is almost beyond question the plant

that he gave the name to.

ASPIDIUM OER.STEDI, Heer.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi, 1888, p. 32.

Cape Lisburn ; H. D. Woolfe.

ASPLENIUMFOERSTERI, Debey and E tti ii<jh ausen.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi. 1888, p. 32.

Cape Lisburn ; H. D. Woolfe.

ASPLENIUM DICK80NL\NUM, Heer.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi, 1888, p. 32.

Cape Lisburn; H. D. Woolfe.

CONIFER.^..

PINUS! STARATSCHINI, Heer.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi, 1888, p. 32.

Cape Lisburn ; H. D. Woolfe.

PINUS, species.

Heer, F1. Fobs. Alask., p. 23, PI. i, lig. 11.

Port Cxiaham; H. Furuhjelm.

SEQUOIA LANGSDORFII, (Brongniart) Heer.

Heer, F1. Fobs. Alask.. p. 23, PI. i, lig. 10.

Port Graham and ]!^eniltschik; H. Furuhjelm. Herendeen Bay;

Chas. H. Townsend.

There are a considerable number of specimens in the collection from

Herendeen Bay that are referred with little hesitation to this species.

They are seemingly very well preserved, but when examined closely it

is found to be difficult to make out the manner of attachment of the

leaves. They much resemble some of the branchlets of Taxodium dis-

tichum miocenum with which they are abundantly associated, but by a

study of certain exceptionally well-preserved specimens it is found that
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the leaves are decurrent, wliicli clearly separates them from Taxodium.

No cones belonging" to conifers were found.

SEQUOIA SPINOSA, Newberry.

Nkwrerry, Proc. V. S. Nat. Mus., Vol. v, 1882 (1883), p. 504; Plates, PI. Liii.

figs. 4, .5, ined.

Cook Inlet, Capt. Howard, U. S. Navy.

This species is described as follows, by Dr. Newberry:
" Branches slender, foliage open, rigid ; leaves narrow, acute (acicular),

arched upward, appressed or spreading, spirally divergent; staminate

flowers in slender terminal araents 2 inches long, two lines wide,

anthers few, under peltate connective scales; cones ovate or subcyliu-

drical, composed of rhoinboidal or square peltate scales."

The manuscript name on the plates above mentioned is 8. acicularis,

but this is an obvious error.

TAXODIUMDISTICHUM MIOCENUM,H e e r.

Heer, F1. Foss. Alask., p. 21, PI. i, fig. 6; iii, fig. lie; iv, fig. 5/. c.

Port Graham and Neniltschik; H. Furuhjelm. Near Sitka; Lieut, v.

Doroshin. Herendeen Bay; Chas. H. Townsend.

TAXODIUMTINAJORUM, Heer.

Hekr, IT. Foss. Alask., p. 22, PI. i, ligs. 1-5.

Port Graham ; H. Furuhjelm.

TAXODIUMTINAJORUM, H e e r; var.

EiCHWALD, Geognost.-Pal.TRontolog. Bemerk. ii. Halbinsel Mangischlak und
Aleiitischen luselu. St. Petersb., 1871, p. 116, PI. iv, fig. 4.

Port Graham (English Bay) and Neniltschik; Lieut. H. v. Doroshin.

"The needles are 6 lines long, 1 line broad, and stand 2 lines from

each other. Tlie thickness of the leaf-bearing twig is hardly 1 line,

being scarcely the width of the leaves."

This form dift'ers from the typical form, according to Eichwald, by

the smaller leaves j)laced at a greater distance from each other and

by the well defined midrib.

GLYPTOSTROBUSEUROPiEUS, (Bronguiat) Heer.

Heer, F1. Foss. Alask., p. 22, PI. i, fig. 7 b-f; iii, figs. 10, 11.

Kuin Island, near Sitka; Lieut, v. Doroshin. Neniltschik; H.

Furuhjelm. Herendeen Bay ; Ohas. H. Townsend.

TAXITES OLRIKI, Heer.

Heer, F1. Foss. Alask., p. 23, PI. i, fig. 8; ii, 5b.

Port Graham; H. Furuhjelm.
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THriTES (CHAM.ECYPAKIS) ALASKENSIS, Ecsquoreux.

Lksqikreix, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 445, PI. vi, fi<,r8. 7-9.

Coal Harbor, Uiiga Island; Dr. Win. IT. Dall.

GINKGOMULTINEKVIS, Uoev.

Lksqukrkux, Proc. U. S. Nat. Mus., \'ol. xi, 1888, p. 31, PI. xvi, fig. 6.

Cape Lisburn; II. I>. Woolfe.

GINKGOADIANTOIDES, (Uiiy.-r) Ileer.

Lesquereux, Pi-oc. U. S. Nat. Mus., Vol. x, 1887, ]>. 35.

Sitka; E. W. Nelson (?).

A single small doubtful fragment from Ilereudeen Bay. Collected

by Clias. II. Townsend.

RAIERA PALMATA, H e e r.

Lesquerefx, Proc. U. 8. Nat. Mus.. Vol. xi, 1888, p. 31, PI. xvi, figs, 4, 5.

Cape Lisburn; H. I). Woolfe.

PICE A SITCHENSI8, Carr.

Herrick, National Geogr. Mag., Vol. iv, 1892, pp. 75-78, figs. 4, 5.

—

Knowlton,
Notes ou tlie Exauiiuatiou of a Collection of Interglacial Wood from Muir
Glacier, Alaska, ms.

Muir Glacier; Harry Fielding IJeid.

TSITGA MEKTENSIANA, Carr.

Knowlton, Notes on the Exaniination of a Collection of Interglacial Wood
from Muir Glacier, Alaska, MS.

Muir Glacier; Harry Fielding Keid.

CIJPRESSINOXYLON EKKATICUM, Mercklin.

Feux, Zeitsclir. d. D. geol., Gesell. Vol. xxxviii, 1880. p. 484.

Copper Island, southwestern part of Bering Sea; Dr. Krause.

PINITES PANNONICrS, (Unger) Go i)p t^ r t.ji..

GoppERT, Abliaudl. d. Schles. Gesell. 18B1, p. 203.— Heei!, F1. Fos . Alask., p. 23.

Southwestern end of Unga Island; Lieut, v. Doroshin.

PITYOXYLON INiEQUALE, Felix.

Felix, Zeitsclir. d. D. geol., Gesell. Vol. xxxviii, 1886, p. 483, PI. xii, fig. 3.

Basalt Mountain, south of Danaiiku; Dr. Krause.

CYOADACE.F.

ZAMITES ALA.SKANA, Lesquereux.

Lesquereux, Proc. U. S. Nat. Mus.. Vol. xi, 1888, p. 32, PI. x, fig. 10.

Cape Lisburn; H. D. Woolfe.
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PoDOZAMI'lES LATIPENNIS, H.ei.

LicstiUKKicrx, Proc. U. 8. Nat. Muh.. Vol. \i. ISSS, j.. 31, IM. xvi. (ij,'.s. 2,3.

Capo Lisbuiii; TT. D. Woolfe.

GRAMINE.^L

PHRAGMITESALASKANA, Heer.

Heeu, F1. Foss. Alask., p. 24, PI. i, tifjt. 12.

Port GraluiHi; H. Furubjelin.

POACITES TENIJE-STKIATUS, Heer.

Heer, F1. Foss. Alask., p. 24, PI. i, tig. 14; Eichwald, Geognost.-Paleontolog.

Bemeik. ii. Halbiusel Mangisclilak mid Aleiitischen Inselii. St. Pctersb., 1871,

p. 114, PI. IV, fig. 7.

Port Grrahaiu; H. Furubjelin. Ilereiuleen P>ay; Ohas. H. Townseud.

CAREX SERVATA, Heer.

Heer, F1. Foss. Alask., p. 24, PI. i, figs. 13, 13 c. d.

Port Graham ; H. Furuhjelm. Herendeen Bay; Ohas. H. Townseud.

CAREX, J^eaves of.

Lesquereux, Proc. U. S. Nat. Mns., Vol. x, 18S7, ]>. 36.

Sitka; E. W. Nelson (?).

It is possible that this may be the C. servata of Heer, but as it is

neither figured nor described I have retained it as probably separate.

ALISMACE^.

SAGITTARIA PITLOHELLA, Hear.

Heeu, F1. Foss. Alask., p. 25, Pl. i, fig. l.^>.

Neniltschik ; H. Furuhjelm.

SAGITTARIA, sp.'cies.

Lesquereux, Proc. U. S. Nat. Mns., Vol. x, 1887, p. 37.

Sitka; E. W. Nelson (?).

IRIDACE.4^:.

IRITES ALASKANA, L«^s(i uereux.

Lesquereux, Proc, U. S. Nat. Mus., Vol. x, 1887, p. 3R.

Cape Lisburn; H. D. Woolfe.

"Leaves thickish, linear-lanceolate, tubulose at apex, narrowed to

the base, falcate, iequi-nerved; median nerve obsolete; lateral nerve

broad, equal.

"The leaves are comparatively narrow ; the best preserved, appa-

rently nearly entire, is L"5 cm. long, 15 cm. broad in the middle; nerves
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about 1 mm. in width, not very prominent, equal, not separated by inter,

mediate veinlets, very distinct; surface smooth, covered by a thin

pellicle of coaly matter, some fragments showing- the tubulose point

and base. The median nerve is slightly marked in places."
" Comparing these leaves with those of cultivated species of Iris,

the essential characters, thickness of leaves, serration, etc., are the

same."

—

[Lesquereux.]

SALICACE^.

POPULUSLATIOR. Al. Br aim.

Hkeu, F1. Foss. Alask., p. 25, PI. ii, H^. 4.

Port Graham; H. Furuhjelm.

POPULUSGLANDULIFEKA, Al. Biaun.

Heek, F1. Foss. Alask., p. 26, PI. Il, ligs. 1, 2.

PortCrraham; H. Furuhjelm.

POPULUSBALSAMOIDES. (lopp.^rt.

Heer, F1. Fos8. Alask., p. 26, PI. ii, fig. 3.

Popuhis exima, Goppert, Tert. H. v. Schossuitz, j). 23; Abhandr. Schles., Gesell.,

1861, p. 203.

Port Graham; H. Furuhjelm. Kutznahoo near 8itka; Lieut, v. Dor-

oshin.
POPULUSZADDACHI, Heer.

Heer, F1. Foss. Alask., p. 26, PI. ii, llg. 5a.

Port Graham; H. Furuhjelm.

POPULUSLEUCOPHYLLA, Uuger.

Heer, F1. Foss, Alask., p. 26, PI. ii, fig. 6.

Popuhis averifolia, Newby., Later extinct floras of North America, p. 65.

Eeported by Heer, but no locality given for Alaska.

POPULUSARCTICA, He.^r.

Lesquereux, Proc. U. S. Nat.Mus. Vol. v, 1882 (1883), p. 447, PI. ix, fig. 2.

Chignik Bay; Dr. Wm.H. Dall.

POPULUSRICHARDSONI, Heer.

Lesquereux, Proc. U. S. Nat. Mns., Vol. v, 1882 (1883), p. 441, PI. ix, fig. 1.

Chignik Bay; Dr. Wm.H. Dall.

SALIX VARIANS, Goppert.

Heer, F1. Foss. Alask., p. 27, PI. ii. fig. 8; in, figs. 1-3.

Salix Wimmeriana, G()PPErt, Tert. fl. v. Schlossnitz, p. 26; Abhandl. Schles.,

Gesell., 1861, p. 205.

Port Graham and Neniltschik; H. Furuhjelm.

SALlX MACROPHYLLA,Heer.

Heer, Fl. Foss. Alask., p. 27, PI. ii, fig. 9.

—

Eichwald, Geognost.-Palaeontolog.

Bemerk. ii. Halbiusel Mangischlak und Aleutiscbeii Inseln. St. Petersb., 1871,

p. 113, PL IV, fig. 5.

Port Graham ; H. Furuhjelm.
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SALIX LAVATEKI, Heer.

Hker, F1. Fo88. Alask., p. 27, l'\. ii, lig. 10.

Port Graham; H. Fiirulijehn.

SALIX R.^ANA, Hper.

Lksqukkeux, Proc. U.S. Nat. Mu.s., Vol. v, 1882 (1883), p. 447, PI. viii, f\rr.Cy.

Cook Inlet; Dr. Wm. H. Dall.

SALIX INTEGRA, Gcippert.

GoPPERT, Al.haiKll. Schles. Gesell., 1861, p. 202; op. cit., 18fi7, p. 50.

Neiiiltscbik ; Lieut, v. Dorosliin.

SALIX MINUTA, new species.

Plate IX, fig. 1.

Leaf small, nearly circular (11 mm. long, 9 mm. wide), slightly heart-

shaped at base and very slightly pointed at apex ; margin entire below,

with few distant teeth in the upper portion; nervation very obscure,

consisting of 4-5 pairs of secondaries emerging at a low angle (40°),

thence curving along the borders.

This species is founded u]>on the single specimen figured, and it is

with much hesitation that it is described as new. The leaf appears to

have been rather thick and iirm as are some of the living species found

in polar lands.

It is possible that it may not belong to the genus Salix, but as it

approaches most closely to some of the forms of ;S', yolaris Wahlbg.,*

from the diluvial deposits of Spitzbergen, I have decided to describe

it under this genus, and wait for future discoveries to prove the truth

or error of this disposition. As stated above, the nervation is nearly

obsolete, and all that can be made out of the 4 or 5 pairs of secondaries.

The leaf is found associated on the same piece of matrix as speci-

mens of Taxodium distichum miocenum, Paliurus Golombi,Siu6. Zizyplms

Toumsendi.

Salix minuta was obtained at Herendeeii Bay by Mr. Charles H.

Townsend, of the U. S. Fish Commission uteamer Albatross. Type, No.

3701 U. S. N. M.

CUPULIFER^.

FAGUSANTIPOFII, Heer.

Heer, F1. Fosa. Alask., p. 30, PI. v, fig. ia; vii. figs. 4-8; viii, fig. 1.

Port Graham; H. Furuhjelm.

*F1. Fo88. Arct., Vol. ii, Mioc. Fl. u. Fauna Spitzbergens, p. 90, PI. xvi, figs. 57,

59/.
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Five forms may be distinguisbed according" to Heer, embracing jP.

lancifolia, Heer,* F. pristina, Sap.,t and F. emarfjinata, Heer.

FAGUSMACROPHYLLA,Unger.

Hekk, F1. Fobs. Alask., p. 31, PL viii, fig. 2.

Port Graham; H. Faruhjelm.

FAGUSFERONl.E, Un g e r .

Heer, F1. Foss. Alask., p. 31, PI. vi, fig. 9.

Port Graham; H. Furuhjelm.

FAGUSDEUCALIONIS, Unger.

Lesquekeux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 447.

Kachemak Bay, Cook Inlet; Dr. William H. Dall.

CASTANEAUNGERI, Heer.

Heer, F1. Foss. Alask., p. 32, PI. vii, figs. 1-3.

Port Graham; H. Furuhjelm; Keku Island, Indian Archipelago!

QUERCUSPSEUDOCASTANEA,Goppert.

Hekr, F1. Foss. Alask., p. 32, PL vi, figs. 3-5.

Port Graham ; H. Furuhjelm.

QUERCUSFURUH.JELMI, Heer.

Heer, FL Foss. Alask., p. 32, PL v, fig. 10; vi, figs. 1, 2.

Port Graham; H. Furuhjelm.

QUERCUSPANDURATA,Heer.

Heer, FL Foss. Alask., p. 33, PL vi, fig. 6.

Port Graham; H. Furuhjelm.

QUERCUSCHAMISSONIS, Heer.

Heer, FL Foss. Alask., p. 33, PL vi, figs. 7, 8.

Port Graham; H. Furuhjelm.

QUERCUSDALLII, Lesqnoreux.

Lesquereux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 446, PL viii, figs.

2-5; Cret. and Tert. FL, p. 259.

Cook Inlet; Dr. William H. Dall.

CORYLUSMACQUARRII, (Forbes) Heer.

Plate IX, fig. 4.

Heer, FL Foss. Alask., p. 29, PL iii, fig. 9, iv, figs. 1-5, 8.

—

Eichwald, Geog-

nost.-Palseoutolog. Bemerk. ii. Halbinsel Mangisclilak uud Aleutischen

Inseln, St. Petersb., 1871, p. 113, PL iv, fig. 6.

Port Graham and Neniltschik; H. Furuhjelm. Kuiu Island near

*Heer: Ofversigt af Kongl. Vetenskaps Akad. Forhandl, 1868, p. 64.

tSaporta: Flore de Manosque; Ann. d. Sci. Nat., 1867, p. 69, PL vi, figs. 1-3.
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Sitka; Lieut, v. Doroshiii. Uiigji Lsland; Dr. William H. Dall. Her-

encleen Bay; Charles H. Townseud.

CORYLUSMACQUARRII vai. MACROPHYLLA,Heer.

Hkek, F1. Toss. Alask.. p. 30, PI. iv, Hj;s. (J. 7.

Port Graham: 11. Furuhjelin.

CARPINU8 (JKAN'DIS, Tnger.

Heer, F1. Foss. Alask., p. 29, PI. ii, fig. 12.—Lesqukrecx, Proc. IT. 8. Nat. Mus.,

Vol. V, 1882 (1883), p. 446.

Kacliemak Bay, Cook lulet; Dr. William H. Dall. Fort Graham; H,

Furuhjelin.

ALNUS KEFERSTEINII, ((iopi)ert) linger.

Heer, F1. Foss. Alask., p. 28, PI. iii, fiys. 7, S.

Neuiltscliik; H. Furuhjelin.

ALNIJS KEFERSTEINII, (G <ip i>ert) ; var.

Heer, F1. Foss. Alask., p. 28, PL v, fig. 9.

Port Graham"? H. Furuhjelm.

ALNUSALASKANA, Newberry.

Newberry, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 509; Platee, PI. xlviii,

fig. 8.

Kootznaboo Archipelago, latitude 57° ^'i', longitude 134° 19'; IT. S.

steamer Saginaw^ Feb. 18, 1869,

" Leaf large, oblong-ovoid, acuminate, rounded or slightly heart-

shaped at base; nervation crowded, 16 to 18 branches on each side of

the midrib, margins set with very numerous, small, uniform, acute

teeth."

—

[Newberry.]

ALNUS GRANDIFOLIA, Newberry.

Newberry, Proc, U. S. Nafc. Mas., Vol. v, 1882 (1883), p. 509.

Cook Inlet; Capt. Howard, U. !S. Navy.

"Leaves 4 or 5 inches in length by 3 inches in width, ovate; rounded

or wedge-sha])ed at the base; blunt-pointed at the summit; margins

coarsely dentate ; nervation strong, crowded ; 12 or more parallel

branches on either side of the midrib, the intervals between these

crossed by numerous i)arallel, mostly straight nervules, dividing the

surface into oblong, quadrangular areoles."

—

[Newberry.]

ALNUSCORYLIFOLIA, L e s q u e r e u x .

Lesquerettx, Proc. U. S. Nat. Mus., Vol v, 1882(1883), p. 446, PI. vii. figs. 1-4;

Cret. aud Tert. Fl., p. 258.

Kachemak Bay, Cook Inlet; Dr. William II. Dall.

ALNUS RUBRA, Bongard.

A branch of this species found protruding from a gravel bank
beneath an ice-sheet 70 feet iu thickness, ou the eastern moraine of
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the Miiir Glacier. Collected by Miss E. R. Scidmore, of Washing-

ton, D. C.

F5ETULA PRISCA, E 1 1 i n .<; « 1' a, u s e ii

.

Heeh, F1. F()8s. Alask.. p. 2S, PI. v, tigs. :i-B.

Port Graham and Neniltschik; H. Furulijelni.

BETIJLA GKANDIFOLIA, E t t i ii j- ,s ii ;t u s « ii

.

Heeh, F1. Foss. Alask., p. 2\\ PI. v, tig. ><.

Port Graham; II. Furuhjelm.

KETULA ALA8KANA, E e s q ii e r c u x .

Lequekeux, Pro.'. U. S. Nat. Mns., Vol. v, 18S2 (If'S:^), p. 44H, PI. vi, fijr. U;
Cret. and Tert. Fl., p. 258.

Chignik Bay, Alaska Peninsula; Dr. William H. Dall.

"Leaves small, round in outline, rounded or truncate at base, deeply,

obtusely dentate all around except at the base, turned back or recurved

on a short i)etiole; median nerve distinct, the lateral obsolete; catkins

short cylindrical, oblong or slightly indated in the middle.

" Excel )t til at no glands are perceivable upon the stems, this species

agrees in all its characters with Betnla ghuululosa Michx. I consider

it as identical."

—

[Lesquerextx.]

MYEICACE.4^:.

MYRICA BANKSI.EFOLIA, U n g e i

.

Hker, Fl. Foss. Alask., p. 28, PI. ii, tig. 11.

Port Graham; PI. Furuhjelm.

The affinities of this species, according to Heer, are with M, C'ali/or-

nica Cham., a species living in California.

MYRICA (COMPTONIA) CUSPIDATA, (Eesciuereu x) Dawson.

Covipionia ciispidata, Lesquerecx, Pioc. U. 8. Nat. Mus., Vol. \, 1882 (1883), p.

445, PI. VI, figs. 10-12; Cret. and Tert. Fl., p. 2.58.

Myrica {Comptonia) cuspidaia, LEsqUEREUXDawson, Trans. Roy. Soc, Canada,

1890, p. 80, fig. 9.

Coal Harbor, Unga Island; Dr. AVm. H. Dall.

"Leaves long, linear or gradually tapering upwards to a terminal

narrowly elliptical lobe, pointed or apiculate by the excurrent inediau

nerve; pinnately lobed, lobes coriaceous, convex, subalternate, free at

base, irregularly trapezoidal or oblique-oblong, inclined upwards, and

sharply acute or cuspidate; primary nerves two, or three in the largest

lobes, oblique, the upper curving in ascending to the acumen and

branching outside, the lower parallel and curving along the borders,

anastomosing with brancthes of the superior ones, generally separated

by simple secondary, short nerves.

"Comparable to Comptonia acutiloha Brongt., and other European
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Tertiary species of this group, but distinct from all by the large cuspi-

date lobes turned upwards, etc."

—

[Lesquereux.]

MYKICA (COMPTONIA) PK^:MISSA, Les ([ ue re, u x sj..

Comptvtria j>r(r)iii>isa, LE,s<;Ui'.KKrx, Piuf. U. S. Nat. Mii8.. Vol. V, 1HH2, p. 445, pi. vi,

tig. 13.

Coal Harbor, Uuga Island; Dr. Wni. Ho Dall.

"Leaves long, linear in their whole length, 5-10 cm. long, lli-lo mm.
broad; deeply eipially pinnate-lobate; lobes very obtuse or half round,

cut to the middle and slightly decurring in their point of connection,

the terminal lobes very obtuse; nervation obsolete, substance some-

what thick but not coriaceous.

"This species has its greatest affinity with the living [Myrica\ Comp-

tonia asplenifoUa Ait."

—

[Lesquebeux.]

MYRICA VINDOBONENSIS, ( E 1 1 i ii g s li a u se n ) Heer.

Heer, F1. Foss. Alask, j). 27, PI. iii, figs. 4, 5.

Neniltschik: H. Furuhjelm.

JUGLANDACE.55.

JIJGLAN8 ACUMINATA, Al. Hrauu.

Heer, F1. Foss. Alask., p. 38, PI. ix, fig. 1.

Port Graham: H. Furuhjelm,

.JUGLANS NIGELLA, Heer.

Heer, Fl. Fo.js. Alask., p. 38, PL IX, figs. 2-4.

Port Graham; H. Furuhjelm.

.IUGLAN8 PICROIDES, Heer.

Heer, F1. Fobs. Alask., p. 39, PI. ix, fig. .5.

Port Graham; H. Furuhjelm.

.JUGLANS WOODIANA, He»>.r.

Lesquereux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 44!).

Chignilv Bay; Dr. Wm. H. Dall.

JUGLANSTOWNSENDI,new species.

Plate IX, Fig. 5.

Leaf thick, evidently coriaceous, obli<pie, margin entire; nervation

prominent, consisting of a thick midrib and alternate or subopposite

secondaries, those on the narrower side of the leaf emerging at a right

0,ugle, or even falling below a right angle, those on the other side
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emerging at an angle of about 20°, all arching around to near the

margin along which they curve until Joined to the one next above, the

union being aftected by a series of simple loops; nervills prominent,

approximately at right angle to the secondaries, except when they

emerge from the midrib and join the secondary next below, j)roducing

triangular or quadrangular areas; ultimate nervation obsolete.

The fragment figured is the only one detected in the collection, and
although it appears distinct, is hardly sufficient for proper characteriza-

tion. It aj)pears to differ markedly from all of the si^ecies of this.genus

described by Heer, from Alaska. (See above. ) It is most like J. nigeUa

Heer, but differs absolutely in having a i)erfectly entire margin. J.

acuminata has an entire margin, but differs widely in nervation, while

the remaining species, J.picroldes, differs in having the margin sharply

serrate.

The only fossil species Avith which I am at present able to compare it

is J. egregia Lx.,* from the auriferous gravels of California. It much
resembles a segment taken from near the base of one of these nearly

entire leaves of this species. The nervation is j^ractically the same in

both. The nuirgin of J. egregia has sometimes a few small teeth, but
there is no indication that such was the case in the form under discus-

sion.

Herendeen Bay; Charles H. Tuwnsend. Type, No. 3702, U. S. N. M.

URTICACE.^1

FICU8 ALA.SKANA, Newberry.

Newbkrky, Proc. U. S. Nat. Miis. Vol. v, 1882 (1883), p. 512; Plates, PI. m, fig.

1 ; LV. figs. 1, 2.

Cook Inlet and Admiralty Inlet; Capt. Howard, U. S. Navy.
"Leaves large, reaching 8 to 10 inches in length and breadth; trilobed,

generally unsymmetrical; lobes pointed, usually obtuse; margins entire

or locally undulate; nervation strong, conspicuously reticulate; i)rinci-

pal nerves three, giving oft' branches which divide near the margins,

sometimes connecting in festoons, sometimes craspedodrome; tertiary

nervation forming a coarse network of u.sual]y oblong meshes filled with

fine polygonal reticulation; upper surface of the leaf smoothe and
polished, lower roughened by the reticulation of the nerves."

—

[New-
berry.]

FICIIS MEMBRANACEA,Newberry.

New]5krky, Pioc. IT. K. Nat. Mus., Vol. v, 1882 (1883), p. 512; Plates, PI. Lix,

rig. 2.

Cook Inlet; Capt. Howard, U. S. Navy.
"Leaves sensile, 4 to 6 inches in length by 2^ to 3i in width; ovate,

abruptly and usually blunt pointed, narrowed to the base, generally

unsymmetrical, margin entire, nervation delicate, open, camjitodrome;

"JVIeui. Mus. Comp. Zool. Vol. VI., No. 2, p. 36, PI. ix, fig. 12.
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10 or more branches given off on either side of the midrib, curving

upward, and forming a festoon near the margin."

—

[Newberry.]

PLANEKA ITNGERl, E 1 1 i n j^sli ;i n «e u .

Heeu, F1. Fobs. Alask., p. 34, PI. v, Hjr. 2.

Port Graham; H. Fnruhjelm.

ULMIIS PLIIRINERVIA, UufCBr.

Hekr, F1. Fobs. Alask., p. 34, PI. v, fiy. 1.

Port Graham; H. Furulijelin.

ULMUSSORBIFOLIA, (iopp.rt.

LKStiUKRKiTX, Proc. V. S. Niit. Mus., Vol. v. 1882 (1883), ].. 447, PI. ix, tig. 3; Cret.

and Teit. Fl., p. 260.

Kachemak Bay, Cook Inlet; Dr. William H. Dall.

ebenacej:.

1 )1( (SPYKOS STENOSEPALA, 41 e .; r .

Hkki!. Fl. Foss. Alask., p. 35, PI. viii, (iir.s. 7, 8.

Neniltschik, H. Furuhjelm.

DIOSPYKOSALASKANA, S <• h i iii p e r.

Diospiiros Alaskana, ScuiMrKR. Tiaitc d. Pal. V<^g., Vol. ji, j). 1)45.

Diuspyros lancifoUa, Le.squekeux in Heer, Fl. Foss. Alask., jt. 35, PI. ni, tig. 12.

Neniltschik, H. Furuhjelm.

The name given this species by Lesciuereux is pre<>c('U])ied by a liv-

ing species. It has consecpiently been changed by Schimper to D.

AlasTcana.

DIOSPYRO.S ANCEI'S, Heer.

LKXtiUEKEix, Pick-. U. S. Nat. Miis., Vol. v, 1882 (1883), p. 448; PI. x, ligs. 1, 2;

Cret. and Tert. Fl., p. 261.

Cook Inlet; Dr. William H. Dall.

( )LEACF/F:.

FRAXINIJS HFKENDEEXHNSIS,new species.

Plate IX, Fig. 7.

Leaflet inembraiiaceous (4 cm. long, li cm. wide), nearly regularly ellip-

tical in outline, rounded, almost truncate at base, rapidly narrowed

from above the middle to an acuminate apex; margin entire below,

sparingly toothed above the middle; midrib strong; secondaries 6-8

pairs, alternate or subopposite, emerging at an angle of about 40°,

camptodrome, each one joined to the one next above it by a series of

regular loops just inside the margin; slender nerves from the outside
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of these loops enter the teeth in the upper part; nervilles mostly percu-

reiit, at right angles to the seeoudaries; finer nervation obsolete.

This species is represented by two flue leaflets, the one figured being

in some respects the more peifect. They appear to have been membra-

naceous or possibly a little firmer. They are almost regularly elliptical

in outline with a few distinct teeth above the middle. As both lack

the complete base it is impossible to state anything as to the petiole or

manner of attachment. They are very slightly if at all inequilateral at

the base.

This species is undoubtedly closely related to FraMnus denticulata^

Heer,* from the Miocene of Greenland. Heer\s species differ from this,

however, in being clearly wedge-shaped at base, in having the margin

toothed from near the base, and in having the secondaries usually oppo-

site and at a more acute angle of divergence. It is poSiSible that if there

were a larger number of specimens of the species from Herendeen Bay
they might be shown to grade more closely into F. denticulata, but in

absence of these I have preferred to keep them separate.

Among living species the form under discussion api^roaches closely

to some leaflets of ^. Ornusj L., especially the terminal ones. It is also

somewhat like some of the broader leaflets of F. excelsior, L., from north-

ern Europe.

Herendeen Bay; Charles H. Townsend. Type, No. 3763, U. S. N. M.

EKICAOE^.

ANDROMEDAGRAYANA, Heer

Hekk, F1. Foss., Alask., p. 34, PI. viii, tig. 5.

Port Graham; H. Furuhjelm.

VACCINIUM FRIESII, Heer.

Hekr, F1. Foss. Alask., p. 35, PI. viii, tig. 4.

Port Graham; H. Furuhjelm.

VACCINIUM RETICULATUM, A 1 . H r a u n .

Lesquekeux, Proc. U. S. Nat. Mns., Vol. v, 1882 (1883), p. 448, PI. x, tigs. 3-5;

Cret. and Tert. Fl., p. 261.

Cook Inlet; Dr. William H. Dall.

OAPRIFOLIACB.E.

VIBURNUMNORDENSKIOLDI, Heer.

Heer, Fl. Foss. Alask., p. 36, PI. in, tig. 13.

Neniltscliik; H. Furuhjelm.

*F1. Foss. Arct. Vol. i, p. 118, PI. xvi, fig. 4.

Proc. N. M. 94 15
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NYSSA AKCTICA,? H « < r .

Lksqukhkitx, Proc. U. S. Nat. Miis.. Vol. \ ., 1SS2 (1.S8H), )>. 447; Cret. and Tert.

Fl. p. 261.

Unga Island; Dr. William H. Dall.

CORNUSOHBIFKKA, II .cr.

Lksqukhkux, Proc. U. 8. Nat. Mas., Vo]. v, 1SS2 (18SS), p. 41S, PI. x, tig. 6;

fret, and Tert. Fl.. ].. 2()L'.

Cook Inlet; Dr. William H. Dall.

ARALIACE^.

HEDEKAAUKICFLATA, Heer.

Heek, FI. Foss. Alask., jloH, I'l.ix, tig. (i.

Port Graham: H. Fiirulijelm.

ONAGRACE^..

riv'APA HOK'KALLS. II (^ c r .

Hk,ki{, Fl. Foss. Alask.. p. :!S. PI. \ iii. ligs. !t-ll.

Port Graliaiii; 11. I"'iinilii<'liii.

IIAMAMKLIDACILE.

LIQlIIDAMHAi; EUROP.EPM, Al. H r a ii n .

Heer, Fl. P^>ss. Alask., ]>. 2;"). PI. ii, tig. 7.

Port Graham; II. Funilijehii.

R!JSA<JE.E.

SPIK.EA ANDKRSOM,Heer.

Heeh, Fl. Foss. Alask., ]». oil. PI. \ iii, tii;. :V

PortGraliam; II. Fnnilijolmi

The affinity Of this i<pe«'ii\^ is witli tlio li\"Hiy; (V. f4>nn'nios<i, ]j., of the

Eastern United States.

J'KIINCS VAPIIbILIS, Xewi)ierr.y

NEWimRifY, 'Pi'rrc.- r. 8'. ?.'a+. :MuV..Vyl. % , f8'K2 (IHH!^). )•. '.-.'Oil; Platcvs.. PI. ur,

figs, .^f).,

Oook Inlet; Cnpt. Hirwarrlj Uj S. JTn\y,

"Leaves shxtrt petiofed,- ^^Vy Tariabie in fcrrm; Ijfnc'e^oiate or broadly

lanceolate, 2 to .1 iiiehes long- by 1 to 2 iiii'heS wide- acuminate at the



1894. PROCEEDINGSOF THE NATIONAL MUSEUM. 227

summit, wedge sli aped at base; margins tliickly set witli minute, acute,

appressed teeth
/"'

—

[Newberry.]

SAPINDACE.E.

ACP:R MACROPTERUM,Heer.

Heeh, F1. Foss. Alask., p. 37, PI. ix, figs. 7-9.

Port Graham; H. Furubjehn.

ACERTKILOBATUMPRODUCTUiM, (Al. I'.niun; ITcor.

Plate IX, iijr. 3.

Herendeen Bay; Charles II. Townsend.

The single leaf figured is the only one found in the collection that

can be referred to this species. It is a small leaf about 3 cm. long and
2-5 cm. wide, and agrees very closely with some of the figured European
specimens referred to this form. It is, for example, especially like figs.

5 and 6 of PI. cxiv and fig. 7 of PI. cxv of Heer's FL Tert. Helv.

These are small leaves with short lateral lobes and a prolonged central

lobe. The margin is cut by sharp irregular teeth and the nervation,

as nearly as can be made out, agrees perfectly with the European
forms.

ANACAK1)IACE.3^.

RHUSFRIGIDA, new species.

Plate IX, fig-. C.

Leafiets firm, thickish, broadly lanceolate in outline, rounded, heart-

shaped at base, bluntly acuminate at apex; margin sparingly toothed

above the middle, teeth pointing upward; midrib distinct, straight;

secondaries 7-8 pairs, alternate or subopposite, emerging at an angle
of 50°, camptodrome, arching in regular bows just inside the borders,

and thus joining the one next above; nervills percurrent, usually

approaching a right angle to the midrib, but some also at right angles
to the secondaries in the lower part of the leaflet; finer nervation
obsolete.

Herendeen Bay; Clmrles H. Townsend. Type, No. 3764, U. S. N. M.
The leaflets of this species vary in size from 3-5 cm. to 5'25 cm. in

length and from 1-25 cm. to 2 cm. in widtli. They are all broadly
lanceolate in shape, witli few teeth above the middle, and well marked
camptodrome nervation.

These leaflets were at first supposed to belong to Avhat has been
<lescribed as Fra.vhma BeremleeneHsis, n. sp., but after careful consid-

eration they have been separated. They differ from the above species

iu being much narrower, lanceolate in fact, with a lieart-shaped base,

and the secondaries emerging at a moTe aionte angle. The characters of
the nervation iand arrangement of teeth are precisely the same in both,
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A larger series (the present species is represented by three and the

Fraxinus by only two specimens) might show them to approach more

closely than now appears to be the case.

The fossil species that they approach most closely is Rims Meriani^

Heer,* from the Tertiary of Switzerland, from which it is almost

impossible to distinguish them. The outline, shape of the base, and

nervation are the same, almost the only difference being in the teeth,

and even this is but slight. Ordinarily this would by no means be

considered a character of suflflcient weight to separate species, but

unless they agree in every particular it seems to me that the ante-

cedent probabilities are greatly in favor of plants so widely separated

geographically being different. I have therefore assumed that the

plant from Herendeen Bay is very closely allied to but specifically

distinct from the one from Switzerhind.

Among living species Bhun frigida is not greatly unlike some of the

leaflets of R. typhina, L., particularly the terminal leaflets. It is also

quite like some of the leaflets of R. f/Iabra, L., especially a form in the

National Herbarium from Deer Park, Lower Arrow Lake, British Co-

lumbia. These are slightly heart-shaped at base and have the same

general outline, but the teeth are larger and more irregularly placed

than in the fossil. It would seem that this form of R. glabra might

well be the descendent of the species that inhabited arctic countries in

Eocene or Miocene time.

VITACE.E.

VITIS CRENATA, Heer.

Hekk, F1. Foss. Alask., p. 3fi, PI. viii. fig. 6.

Port Graham; H. Furulijelm.

VITIS ROTUNDIFOLIA. N e w b e i r y .

Nkwuehky, Pioc. V. S. Nat. Mus., Vol. v, 1882 (1883), p. 513; Platens, PI. i.i, fig.

2; MI, fig. 3.

Admiralty Inlet; Capt. Howard, U. S. Navy.

"Leaf broadly rounded or subtriangular in outline, cordate at the

base, with an acute point at the summit and at the extremity of each of

the angles; intermediate portions of the margin coarsely and bluntly

toothed; strongly three-nerved; tertiary nervation distinct and flexu-

ose."

—

[Newberry.
]

CELASTKACE.E.

EL.FODENDROXHELVETICUM, Hver.

Lksqukkeux, Proc. V. S. Nat. Mns., Vol. v, 18X2 (1883), p. 449, PI. ix, fig. 4;

Cret. and Tt'it. Fl., ]k 2B3.

Coal Harbor, Unga Island; Dr. William H. Dall.

Fl. Tert. Hclv. in, p. 82, PI. cxxvi, figs. 5-11.
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CELASTRIT8 BOREALIS, Heer.

Hekr, F1. Foss. Mask., p. 37. PI. x. tig. 4.

Port Graham; H. Fnrnhjelin.

ILIOIKE^..

ILEX INSIGNIS, Heer.

Hkkk, F1. Foss. Alask.. p. 37, PI. \, tig. 1.

Port Graham; H. Furuhjelm.

RHAMNACEJ^.
ZIZYPHU8 TOWNSENDI,new si)e(ie8.

PI. IX, tigs. 8, 9.

Leaf thin, elliptical-lanceolate in general outline, rounded or slightly

heart-shaped at base, extending above into an acuminate apex; petiole

slender, 9 mm, long; margin of leaf cut into numerous sharp, usually

outward-i)oiDting teeth, which are separated by rounded sinuses; three-

ribbed from the base; midrib straight, lateral ones of the same size as

the mi<lrib, equally dividing the distance between it and the margin,

and, curving around, enter the apex; finer nervation obsolete.

This tine species, which 1 take pleasure in naming in honor of the

collector, is well shown in the two figures given. The leaves appear to

have been thin but firm. They are narrowly elliptical in outline, with a

rather slender petiole about 1 cm. long. In size they vary from 3*5 cm. to

5 cm. in length and from 1-5 cm. to 2-3 cm. in width. They are well

characterized by the teeth and the three ribs of equal size from the base.

Figure 9 differs from all the others in having a very thin fourth nerve

outside of the prominent ones. Unfortunately, nothing of the ultimate

nervation can be made out.

This species approaches closely to the living Zizyphus Japonica,

Thunbg., of Japan, which ditfers in being less regularly elliptical and

in having only weak teeth.

Among fossil species this species has many that are seemingly

closely related. It is, for example, very similar to Z. sernilatus, Ward, *

from the Fort Union Group, near the mouth of the Yellowstone River,

Montana, which differs in being broa<ler, with finer, more numerous

upward-pointing teeth. Prof. Ward's species also shows a tendency to

be five-nerved by the addition of slender nerves outside of the more

prominent ones. Z. cinnamomoides, Lx.,t from the Green River Group

in Colorado is also similar, but differs in being wedge-shaped at base,

with fewer, sharper teeth. Some of the fin'nn^ of Z. paradisiaeus, Ung.,t

are quite suggestive of this species, and differ in being wedge-shaped at

base, with fewer, sharper teeth. Z. hyperboretis, Heer, § from the Miocene

of Greenland, which might be expected in Alaska, is not particularly

*Types of the Lariimie Flora, p. 73, PI. xxxiii, figs. 3, 4.

t Tert. V\., p. 277, PI. lii, tigs. 7, 8.

t Cf. Pilar, Fos8. FI. Susedaua, p. 107, PI. xiv, tig. 14.

^ Fl. Foss. Arct. vii, p. 130, PI. lxvii, fig. 6.
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close, as it differs in being much broader, with au acuminate apex and

five nerves. Z. MeeMi, Lesipiereux,* from the Post-Tjaramie beds of

Colorado has similar teeth, but differs in being nmcli broader and in

having five nerves.

The species is represented by about half a dozen specimens in a

fairly good condition, except as relates to the finer nervation.

Herendeen Bay; Chas. H. Townsend, for whom it is named. Type,

No. 3765, IT. S. N. M.

PALIURUS COLOMBI, Heer.

Plate IX, fig. 2.

Herendeen Bay; Chas. 'H. Townsend.

The only specimen of this species is the one figured, which agrees

closely with certain of the examples figured in the Arctic Flora.] The
figure here referred to agrees almost exactly in size and nervation with

our specimen. Fig. 4 of the same plate is also similar, being only much
larger.

TILIACE^.

TILIA ALASKANA, Heer.

Heer, F1. Fohs. Alask., p. 36, PI. x, figs. 2, 3.

Port Graham; H. Furuhjelin.

MAGNOLIACE^.
MAGNOLIANORDENSKIOLDI, Heer.

Lksquereux, Proc. U. S. Nat. Miis., Vol. v, 1882(1883), p. 448, PI. x, figs. 7-9;

Cret. and Tert. Fl., p. 262.

ChignikBay; Dr. Wm.H. Dall.

PHYLLITES ARCTICA new species.

Plate IX, figs. 10, 11.

Leaf thickish, firm, api)roaching deltoid in general outline;, deeply

heart-shaped at base, 5- (possibly 9) lobed, or 3-lobed, with the termi-

nal larger lobe again 5- (possibly 7-) lobed; lower lobes at right angles

to the midrib, above them being a central lobe which is provided with

five (or seven) smaller lobes; margin all around provided with coarse

blunt teeth; midrib straight, thick; secondaries, 4 pairs, the lower pair

at right angles to the midrib or falling a little above or below a right

angle; upper i)airs at an angle of 45°, all entering the points of the

lobes; lower jiair of secondaries provided with about 5 pairs of terti-

aries, which either enter or send branches to the teeth ; upper secon-

daries sending out as many branches on the outside as there are teeth;

nervills mainly percurrent, forming regular quadrangular areas between

the secondaries and their branches; finer nervation mostly obsolete.

Tlie collection contains numerous specimens of this very interesting

plant, some of them being nearly perfect. The largest specimen appears

*Tert. Fl., p. 275, PI. Ii, tigs. 10-14.

t Fl. Foss. Arct. i, PI. xix, tig. 3.
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1

to have been 10 cm. or more long" and G or 7 cm. wide. The smaller

examples appear to liave been abont 8 cm. in length and nearly or quite

8 cm. iu width
J

as measnred at the points of the lower lobes. As stated

above, they are 7 to 9 lobed, or, with two j)romineut lower lobes and a

central or terminal lobe, that is again provided with 5 or 7 smaller lobes.

The leaves are deeply heart-shaped at base, with the lower lobes usually

at right angles to the midrib, or in some cases falling below, but rarelj^

rising above, a right angle. The upper secondaries, which all enter

lobes, so far as can be made out, are at an angle of about 45°. They
are opposite or subopposite. The margin all around is provided with

coarse, rather blnnt teeth, which are entered by the tertiaries or theii'

branches.

I am unable at the present time to refer these leaves generically with

any degree of satisfaction. They have, it is true, a vague resemblance

to a considerable number of well-known genera, but when these are

carefully investigated the fossil leaves are excluded from them for one

cause or another. The leaf shown in tig. 11 is quite unlike the other

more typical form, being less heart-shaped at base in having the lower

lobes at an angle of about 20°, they being also more pointed and with

smaller teeth ; the general character, however, is the same.

Figure 11 is very much like Acer trilohatum patens, Heer, Fl. Tert.

Helv., Ill, pi. oxiii, fig. 11, but differs in the nervation, there being no

nerve running up to and forking under the i)rincipal sinuses, a well-

known character in Acer. The teetli also differ, as also does the termi-

nal lobe.

It has been suggested that this may represent an extreme, or anom-

alous form of Corylus MacQiiarrii, a very variable species well known to

be common in arcti(; countries, especially Alaska. The base of the

larger specimen (tig. 10) does have a strong likeness to some of the

forms of this species, but the lobation is much more pronounced than I

have ever observed and, moreover, the borders are merely toothed and

not doubly serrate as are the margins of C. MacQuarriL
It has been also suggested that it may belong to Vitis, and it has

something of a Vitis like appearance, but it does not appear to me to

approach close enough to any species of this genus known to me. I

have therefore adopted the non-committal name of Phyllites, and can

only express the hoi)e that someone may be able to more satisfactorily

determine it.

Herendeen Bay; Chas. H. Townsend. Type, No. 37(;(J, U. S. N. M.
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iJiistribuiion of the fossil flora of Alanka.

SjM-cies.

Distribution iu Alaska.

Ciiondritcs filiciformis, Lx X
CliondiitfH Ileeri, Eichw [. ..

E<iiii8it mil };l<>'>'ilosuiii, Lx
Caliiiiiitfs aiiiliifiuiis, Eichw j. .

.

Pec<i]itiTis .lciiticiil;ita, Heer I X
Pteris Sitk.iisis, llcer '...

Osumnila l)(ii(is(likiana, Giipp
Aspiiliiiiii tl'^rstc.di, Heer , X
A.s]ilfiiimii J'ocisteri, Deb. and Ett i X
Asiileiiiuin Dicksouianuni, Heer X
Pinus Staratschini, Heer

|
X

1 sp.
Sequoia Langsdorfli (Brongn.)
Sequoia spinosa, Newby
Taxodiinn di.st.miocenum, Heer
Taxodiuiii Tina.iorum, Heer
Taxodiuni Tinajorura var., Eichw
Glyptostrobus Europajus, Brong'uart

Taxites vUriki, Heer
Thuites Alaskana, Lx
Ginkgo niultinervis, Heer
Ginkgo adiantoides, Heer
Baiera palraata,(Unger) Heer
Picea Sitchensis, Carr
Tsuga Mertensiana, Carr
Cupre.ssinoxylon erraticum, Merck*.
Piiiites j)aunonicus, (Uug.), Giippert .

Pityoxy Ion inajquale, Felix t

Zamites Alaskana, Lx
Podozamitea latipennis, Heer
Phragmites Alaskana, Heer
Poacites tenue-striatus, Heer
Carex servata, Heer
Carex s]i

Sagittaria pulchella, Heer
Sagittaria sp
Irites Alaskana, Lx
Populu.s latior, Al. Braun
Pofjulus glanduiifera, Heer

Popuhis balsainoides. Heer.
Populus Zaddachi, Heer

X I.

X .

Populus leuoopliylla, Ung
Populus arctica, Ili'i^r

Populus Kicliardsdiii. Heer
Salix variaiis, ( '<i'<\i\>

Salix niacropliylla, Heer .

Salix Lavateri, Heer
Salix Rieana, Heer
Salix Integra, Giipj)

Salix luinuta, n. s))

Fagus Aiitiiwlii, Heer
Fagus niacrophyHa, Ung
Fagus Feronia?, Ung .... ,

Fagus Deucalionis, Ung
Cast am a riigcii, Heer
Qui' re us jisiudorastanea, Gopp
Quenus Fiiriilijelnii, Heer
Quercus i)audurata, Heer
Quercus Chamissoni, Heer
Quercus Dallii, Lx
Corylus Ma<' Quarrii, (Forbes) Heer
Corylus Mac Quarrii, var. uiacropltylla, Heer

* This species is extra-limital.
tThis species comes from south of Danailku, in soutlieasteru Al

X?

X
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Distribution uf the fossil Jiora of Alaska.

Geological distribution outside of Alaska
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Distribution of the fossil flora of Alaska —Continued.
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Distribuiiou of the fossil flora of Alaska —Continued.

1
Geological distribution outside of Alaska.
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EXPLANATION OF TlfK TABLE.

A few words iis to the luauner in which tlie table was compiled may
be of assistance in understanding its scope. I have given in the first

ten columns the distribution of the fossil plants in Alaska itself- These

columns also show the i)lants that are confined in their distribution to

Alaska so far as now known. The remainder of the table is devoted

to those having a distribution outside of Alaska, with the exception of

those from Cape Lisburn. As those belong clearly to a much older

horizon (Neocomian) about which theie is little or no doubt, it has

been thought unnecessary to increase the size of the table so as to

show them.*

The next eight columns are devoted to the distribution of the Tertiary

plants of Alaska in the United States and British Columbia, I have

then selected a number of typical localities in different parts of the

world at which places an abundant upper Tertiary flora isdeveloped, such

as Disco Island and Atanekerdluk, Greenland, Spitzbergen, Sachalin,

Sinigalia, CEniugen, etc. The last three columns are reserved for Olig-

ocene, Miocene, and Pliocene, when the species under discussion is not

found in any of the selected typical localities, yet occurs in these hori-

zons in other localities.

DISCUSSION OF THE TABLE.

The fossil flora of Alaska as presented in this paper embraces 115

forms. Of this number 1 is regarded as extra-limital and 3 are inter-

glacial, being found also living about the Muir Glacier. Of the 111

forms remaining no less than 46 are peculiar to Alaska, leaving 64

forms having an outside distribution. On removing the 9 species

found at Cape Lisburn about which, as pointed out- above, there is little

question of age, we have remaining only 55 species or a little less than

50 per cent upon which to depend for the determination of the bearing

of the plants on the question of age.

An examination of the table yields the following numerical results:

The Laramie has 3 species, of which 1 is doubtful; the Post Laramie

beds of Colorado 10 species; the Livingston beds of Montana 6 species;

the Fort Union beds 16 species, of which 1 is doubtful; the Green River

Group 9 species, of which 3 are in doubt; the Mackenzie Eiver 11

species; British Columbia has 7 species in the Miocene and 4 in the

Laramie, with li common to both; California, represented by the aurif-

erous gravels and allied formations, has 17 species, of which 3 are in

doubt; the Eocene (Alum Bay, etc.) 6 species; the Greenland Miocene,

as represented at Disco Island, Atanekmdluk, etc., has 29 species;

the Miocene of Spitzbergen 20 species; the island of Sachalin (Siberia)

23 species; Sinigalia (Italy) 12 species; the so-called Baltic Miocene

*The Capo Lisburn plants will be treated by Prof. Lester F. Ward in his forth-

coming paper on the correlation of the fossil plants of the Lower Cretaceous.
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13 species; CEningen 20 species; Oligocene 11 species; Miocene 33

species; Pliocene 15 species.

By combining- a unniber of the above localities wbicli may be legiti-

mately taken togetlier we Lave still more impressive resnlts. Tlins by
the combining of the Post Laramie beds of Colorado with the Livings-

ton beds of Montana, we have 13 species common to Alaska. The
union of the Mackenzie River and Port Union deposits gives 21 species

common to Alaska, while Greenland, Spitzbergen, and Sachalin have
no less than 39 species out of the 55 species from Alaska. This last

result shows, if we are to place any dependence in fossil plants, that

the floras of Alaska, Greenland, Sjiitzbergen, and the island of Sachalin

are so closely related as to lead to the unavoidable conclusion that they

grew under similar conditions and were synchronously deposited. The
localities enumerated show that the circumpolar flora at tliat time was
practically similar and continuous.

The coal-bearing beds of southeastern Alaska, to which Dall has

given the name of the Kenai group, are perhaps best exhibited on the

shores of Kachekmak Bay, Kenai Peninsula, and Cook Inlet. They
appear, however, to be widely spread over British Columbia and over

the coast of Alaska and its neighboring islands. According to Dall*

the sequence of the rocks when undisturbed appears to be in descend-

ing order, as follows:

1. Soil and Pleistocene beds.

2. Brown Miocene sandstone, with marine shells, cetacean bones, and water- worn,

teredo-bored fossil wood. (Astoria group, Nnlato sandstones, Crepidula bed.)

3. Beds of conglomerate, brown and iron-stained, alternating with gravelly and
sandy layers, the hoer beds containing fossil leaves of Sequoia and other vegetable

remains. (Kenai group, Unga beds.)

4. Bluish sandy slates and shales with a rich Miocene i)laut flora, interstratilied

with beds of indurated gravel, fossil wood, andlignitic coal. (Kenai group.)

5. Metamorphic quartzites and slaty rocks, illustrating the geologic series prob-

ably from the Jurassic to the Upper Cretaceous, with perhaps part of the Lower
Eocene. (Chico-Tejon.)

6. Granite and syenite in massive beds, usually without mica and apparently in

most instances forming the "backbone" of the mountain ridges or islands, but

occasionally occurring in intrusive masses. (Shumagiu granite.)

The geological age of these coal-beariug rocks, from which most of

the plants enumerated in this jiaper came, has usually been regarded

as Miocene. Heer, who worked up the first considerable collection of

plants, referred them unhesitatingly to this horizon, and regarded

them as the equivalent of the Miocene beds of Greenland, Spitzbergen,

the Braunkohl of East Prussia, and the lower Molasse of Switzerland.

Lesquereux and at first Newberry do not appear to have seriously

questioned their Miocene age. Of the 73 species enumerated by
Lesquereux in his latest publication on Alaskan plants, 21 are found

in Greenland and Spitzberg-en and 31 in the Miocene of other i)arts of

the world. These considerations show, as already pointed out under

* Bull. \L S. Geol. Survey, No. 85, p. 233.
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the discussion of the table, that the fossil flora of Alaska is inseparably

connected with that of the Disco Island and Atanekerdluk beds

of Greenland and the so-called Arctic Miocene of Spitzbergen and

Sachalin. Whatever is decided. con<;erning them ninst apply with

equal force to Alaska.

Mr. J. Starkie Gardner appears to have been the first to question the

Miocene age of the Greenland beds,* or rather of the Arctic floras in

general. The sequence of British Eocene floras is almost unbroken,

and in studying them and their relations to the Miocene flora he was

lead to important conclusions. He says:

There is no great break in passing from one to the other (Eocene to Miocene) when

we compare them over many latitudes, and hut little change beyond that brought

about by altered temperature or migration. But if Tertiary floras of different ages

are met with in one area, great changes on the contrary are seen, and these are

mainly due to progressive modifications in climate and to altered distribution of

land. Impreceptibly, too, the tropical members of the flora disappeared; that is to

say, they migrated, for most of their types, I think, actually survive at the present

day, many but slightly altered. Then the subtropical members decreased, and the

temperate forms, never quite al>sent even in the Middle Eocenes, preponderated.

As decreasing temperature drove the tropical forms south, the more northern must

have pressed more closely upon them. The Northern Eocene, or the temperate floras

of that period, must have pushed, from their home in the far north, more aud more

south as climates chilled, and at last, in the Miocene time, occupied our latitudes.

The relative preponderence of tbese elements, I believe, will assist in determining

the age of Tertiary deposits in Europe more than any minute comparisons of species.

Thus it is useless to seek in the Arctic regions for Eocene floras, as we know them

in our latitudes, for during the Tertiary period the climatic conditions of the earth

did not permit their growth there. Arctic floras of temperate, and therefore Mio-

cene, aspect ai'e in all probability of Eocene age. and what has l>een recognized as a

newer or Miocene facies is due to their having been fust studied in Europe in lati-

tudes which only became fitted for them in Miocene times.

This change of view as to the age of the so-called Arctic Miocene, as

propost^d by Gardner, has already received considerable confirmation

from American paleobotanists, and while it can hardly be regarded as

settled, it may be accepted as extremely probable.

Dr. J. S. Newberry, in one of his latest publications, said:+

I called the Fort Union Group Miocene because I identified it with the plant-

bearing beds of Mackenzie River, Disco Island, Greenland, etc., of which the flora

had been studied by Prof. Oswald Heer and was by him called Miocene. This flora,

to which I shall again refer, has since 1)eeu shown by Mr. J. Staikie Gardner to be

Eocene. The Fort Union flora has many species in common with the Eocene beds of

the Island of Mull, Bourenemouth, etc., and holds undoubtedly the same position.

On this same point Sir William Dawson says:f

I have, also, while writing out the above notes for publication, received the paper

of the same author (Gardner) on the Eocene beds of Ardtun, in Mull, and am fully

confirmed thereby in the opinion derived frcun the papers of the Duke of Argyll and

the late Prof. E. Forbes that the Mull beds very closely corresiiond in age with the

* British Eocene Flora, Part i, 1870, p. 8.

tTrans. N. Y. Acad. Sci. vol. ix, p. 1 of reprint,

rrrans. Eoy. Moc. Canada, 1S87. p. 36.
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Laramie. The Filicites Hebridica of Forbes is our Onoclea sensibilis. The species of

(iinkgo, Taxus, Sequoia, and iTlyptostrohus corres]>ontl, aud we have now probably

found a Fodocarpus, as noted above. The FhitnuUcH Hebridica is verj' near to onr
great Plataniisnohilis. ConjUm Mac</itarrii is common to both formations, as well as

Popuhis arctica and P. Eichardsoui, while many of the other exogens aregenerically

the same, and very closely allied. These Ardtun beds are regarded Ijy Mr. Gard-
ner as Lower Eocene, or a. little older than the Geliuden series of Saporta, and nearly

of the same age Avith the so-called Miocene of Atanekerdluh, in Greenland. Dr. G.

Dawson and the writer have, ever since 1875, maintained the Lower Eocene ago of

onr Laramie, and of the Fort Union group of the Northwestern United States, and
the identity of their flora with that of Mackenzie River and the upper beds of
Greenland, and it is very satisfactory to find that INIr. Gardner has independently

arrived at similar conclusions with respect to the Eocene of Great Britain.

Dr. Dall is rather more cautious in adopting the Eocene age of these

beds. He says :

*

I have already pointed out the ])robability that, if Miocene at all, the leaf beds
of Greenland referred to would be sjmchronons with that geological epoch during
which the old Miocene warm-water invertebrate fauna of the Atlantic coast pene-

trated as far north as NewJersey. Since that tijue it is highly improbable that any
temperate conditions, such as the flora would indicate for tlie Atane period, have
obtained in the latitude of Gree'iland. In other words, the Greenland beds are not
later than the ohl Miocene, though this does not preclude a reference of them to an
older horizon than tlie Miocene, for during the Eocene also the conditions in the

extreme nortli might liave Ix^en favorable to such a flora.

In Alaska, at Cooks Inlet, at Unga. Island, at Sitka, and at Nulato, in llic ^ ukon
Valley, Ave find the leaf beds of the Kenai grou]) immediately and conformably over-

lain by marine beds containing fossil shells, wliicli are connnon to the Miocene of

Astoria, Oregon, and to middle and southern California.

It is tlien certain tliat tlie Kenai lent beds immediately jireceded and their depo-
sition terminated witli the depression (probably moderate in A^ertieal range), which
enabled the marine Miocene fauna to spread oA'er part of the antecedently dry land.

Further researches along the Alaskan coast will doubtless enable us to determine
whether the leaf beds t!ieraseh-es are underlain by marine Eocene beds or not. We
know that the Aucella beds underlie the Kenai series, but whether there are any
beds representing tlu' marine phase of tbe Eocene lietween them is yet uncertain
though A'ery probable.

What may be considered as reasonaV)ly certain is tliat the jjeriod during which
in the Arctic regions the last teinperale flora flourished was in a general way the
same for all parts of the Arctic. It Avould seem highly improbable that a temperate
climate should exist in the Spitzbergen and not at the same time in Greenland and
Alaska, or vice versa. If Alaska was covered by the sea at this time, we should
find a temjjerate marine fauna; if it was dry land, a temperate flora; and so with the
other Arctic localities; and these indications should, it would seem, represent an
identical aud synchroni(^ phase of geological history in the Arctic regions.

The distribution and character of this group have been somewhat fully discussed
because, up to vei-y recently, authorities were practically unanimous in referring it

to the Miocene, a view which can yet be said to be definitely refuted. But when we
consider how the Eocene Astoria bed is imrardiately and conformably overlain at

Astoria by shales and sands'toues, and that the latter conformably and immediately
in like manner overlies the Knnai group, it must be crmceded that the view that the
latter is probably of Eocene age does not appear unreirsonable.

* Bull. IT. S. Geol. Survey, No. 85, p. 251,
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Following out the argument suggested by Newberry and Dawson,

that is, the relation existing between the i»lants of Alaska and Mac-

kenzie River, and these in turn with the Canadian Laramie and the

Fort Union group, we have important confirmatory evidence. The

flora of the Mackenzie River beds, as Avorked out by Heer,*-Schr(eter,t

and Dawson, | now numbers M) species, and of these no less than

12, or 40 i)er cent, are found in Ahiska. The 12 species common to

Alaska are not rare or poorly defined in the Alaskan flora, but are in

the main well marked and readily determinable forms, most of which

are very abundant in individuals, as for example Sequoia Lanfffidorjii,

Ta.rodium distichum mioeenum, (rlyptostrohus Uuropfvvs or Ungeri,

Corijlus MacQuarriij Populus ((rctica, etc. A single species, Pteris

Sithmsis, is confined to these two localities, and a number of other

species, though known by different names, are closely allied, if not

identical. There can be, therefore, little doubt as to the close rela-

tionship between the Alaskan and the Mackenzie River deposits.

The Mackenzie River flora, as already suggested, is in like manner

closely related with the Canadian Ui)per Laramie, or Fort Union

group, as it is called in the United States, about 30 per cent of the

Mackenzie species being common to the two.

On turning to the table we find that 16 of the 55 Alaskan species

are found in the Fort Union of the United States. By combining the

species common to the Mackenzie River, Canadian Upper Laramie, and

Fort Union, we have 22 or 23 of these species also found in the

Alaskan beds.

Without going further into the subject, which indeed the present

state of our knowledge will hardly warrant, it is safe to say with Sir

William Dawson that " There can scarcely be any doubt that the flora

of the Ui)per Laramie, of the Atanekerdluk series in Greenland, and

of the Spitzbergen and Alaskan Tertiaries corresponds with the

Eocene of Europe, and is also identical with Fort Union flora of the

Missouri region, formerly regarded as Miocene."

Explanation ok Platk IX.

Fig. 1. Siilix jiiiuuta, ii. sp

Fig. 2. Palhirus Colombi, Heer

Fig. 3. Acer trilobatum procluctnm, (Al. Br.) Heer

Fig. 4. C'orylus MacQiiarrii, (Forbes) Heer

Fig. .5. Jiiglans Towuseudi, n. sp

Fig. (i. Rhus frigida, n. sp

Fig. 7. Fraxinus Hereiideeneiisi.s, n. sp

Figs. 8, 9. Zizyjihus Townseudi, u. sj)

Figs. 10, 11. Phyllites arctica, n. sp..

* Fl. Fo.ss. Arct. Vol. vi. 1 Abth., 3d Nr. Beitriige znr Miocene Fl. v. Nord-Canada.

t Op. cH. Vol. VI. 1 Abth., 4th Nr. Untersnchung ii. loss. Holzer d. Arct. zone.

I Trans. Key. Soc. Canada. 1889. Fossil plants from Mackenzie and Bow rivers.


